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Analysis of Effect of Compaction Energy on Characters of Grain Size
Distribution, Compaction and Permeability Using Fragmentation Fractal
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Abstract

Particles of soil are crushed when soil is compacted in the in-situ or lab. Among many factors that affect
the crush of particles, compaction energy is a major factor. Because the crush of particles can change
physical properties, the analysis of effect of compaction energy is very important. In this study, the frag-
mentation fractals were used for determining the change in grain size distribution and the effect due to
change in grain size distribution was estimated. Compaction energy was increased by 50, 100, 200 and 300%
based on the energy of standard A compaction test. As a result, grain size distribution curves were changed
and fine particles increased as compaction energy were increased. Relative compaction were ranged between
93.38~107.67. Fractal dimension of each site increased as compaction ehergy increased. Relative compaction
is proportional to the fractal dimension but coefficients of permeability were in inverse proportional to the
involution of fractal dimension.

Keywords : Compaction energy, Fractal dimension, Grain size distribution, Permeability, Relative compaction
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Fig. 1 Grain size distribution curves for 4 samples
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Table 1 Conditions of tests

Classification Method

Condition Remark

Grain distribution Washed

#4, 10, 20, 40, 60, 100, 200

KS F-2302, 2002

Standard compaction test, A

- KS F 2312, 2001

Compaction energy increase |O(original), 50, 100, 200, 300%

Standard compaction energy

Compaction . .
Static compaction 1 em/min (Min. velocity) Using a unconfined
compressive machine

Permeability

Falling head permeability. test

- KS F 2322 2000 .
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Table 2 Results of standard compaction test

Sample OMC (%) 7 amax ( EN/m3)
HS-1 16.0 1621
HS-2 192 17.02
HS-3 203 1649
HS-4 200 16,01
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Table 3 Fractal dimension of grain size distribution
curve before and after static compaction

Compaction Fractal dimension
energy increase

(%) Before After 4FD
O(original) 26111 2.6453 +0,0331
- 50 2.6340 2.6417 +0,0077
100 2.6506 2.6546 +0,0040
200 2.6679 2.6649 ~0.0030
300 26726 2.6799 +0.0073
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Fig. 5 Grain size distribution curves for compaction:energy
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Table 4 The function of relation between fractal dimension and relative compaction
Site Function R*? Remark
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Table 5 The function of relation between fractal dimension and 2 coefficient of permeability

Site Function R? Remark
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